
State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

September 9, 2009 

Jim Doyle, Governor 
Matthew J. Frank, Secretary 
John Gozdzialski, Regional Director 

MR ERIC R CHRISTIANSEN 
5501 NSANTAMONICABLVD 
MILWAUKEE WI 53217 

Ashland Service Center 
2501 Golf Course Road 

Ashland, Wisconsin 54806 
Telephone 715-685-2900 

FAX 715-685-2909 

F~LE COPY 

Subject: Environmental Contamination at the C.M. Christiansen Company Pole Yard Site, 
Phelps, Wisconsin (WDNR BRRTS Activity #02-64-000068) 

Dear Mr. Christiansen: 

I am writing as a follow-up to our meeting on June 6, 2009 concerning the status of sediment issues 
associated with the fonner C.M. Christiansen Company site. As you will recall, the meeting participants 
included yourself, Laurie Parsons and Rick Fox of Natural Resource Technology, John Robinson, Tom 
Aartila, Bill Fitzpatrick, Jim Killian and me representing DNR, and Henry Nehls-Lowe of the Department 
of Health Services. 

We agreed at that meeting that the contaminants that would drive any remedial decision making at the site 
would be polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDD/PCDF). Since 
the meeting, the DNR has provided you and NRT with feedback on some of the other issues that were 
raised, including whether or not dredged sediments would be considered a listed hazardous waste, and 
possible sediment disposal options. However, we understand that there was some confusion following 
that meeting amongst the meeting participants regarding the next steps in the process. Some, including 
you and your consultant, thought that DNR would be letting you lmow if additional delineation sampling 
would be needed in Milita1y Creek before a remedial action could be planned. Others in our group 
thought that you and NRT would first be providing DNR with a conceptual plan for a remedy. 

To try to resolve this difference of opinion regarding the next steps, DNR staff discussed this case again 
on August 13. Among the items that we discussed were statements that you made on June 6 about having 
limited funds available to address the contaminated sediments, and your desire for as high a degree of cost 
ce1iainty as possible in order for you to feel comfortable moving forward. After this internal discussion, 
DNR came up with the following options for you to consider as a way of advancing this project. 

1. You could proceed with planning and designing a sediment removal project along the lines of the 
attached conceptual plan. This would necessitate that you collect some additional samples (sediment 
and stream bank soil) to determine the upstream and downstream limits of the project, and to better 
define the horizontal and vertical extent of PCDD/PCDF contamination. The additional samples 
would be used in conjunction with available sediment and soil data to develop an estimated volume of 
sediment that would need to be removed. The conceptual plan is based on a target site sediment 
concentration of 15 nanograms per kilogram (l]g/Kg) of the 2,3,7,8-substituted congeners of 
PCDD/PCDF expressed as a toxicity equivalent concentration (TEQ) of tetrachlorodibenzo-p-dioxin 
(TCDD). The 15 'l')g/Kg TEQ TCDD target site concentration referenced in the conceptual plan is 
based on protection of aquatic resources, namely trout fly. We can provide you with references to 
support this target concentration upc:in request. 
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2. You could begin the planning and design process to implement a remedy that involves permanently 
re-routing that stretch of Military Creek that is contaminated above the 15 Y/g/Kg TEQ target 
concentration, and then encapsulating the contaminated sediment in order to eliminate the threats 
posed to the different pathways by this contamination. So that we are clear on this option, re-routing 
the streain would require creation of at least an equal amount of stream footage as would be lost from 
the original stream channel. In other words, if you propose to re-route 1,000 feet of stream, you 
would have to construct a new channel that is at least 1,000 feet in length. This would also 
necessitate some of the same delineation sampling as described in the first option. 

3. You could offer, for the Depai-tment's consideration, an alternative remedy that meets the same 
standards of protectiveness as provided by the above options. 

In order to maintain the momentum generated from our June 6 meeting, we request that you get back to us 
within 45 days of the date of this letter, by October 24, 2009, to let us lmow how you intend to proceed. 
As we expressed to you at the June 6 meeting, we are at a point now where we expect to see some form of 
measurable progress on this phase of the project. If you have any questions concerning this letter or the 
project in general, please do not hesitate to write or call me at 715-685-2920. I can also be reached bye­
mail at Christopher.Saari@Wisconsin.gov. 

Sincerely, 

~ C: i' V •• ~-c__./ 

Cln·istopher A. Saari 
Hydro geologist 

attach. Military Cr. Restoration Idea Sketch 

cc: Laurie Parsons - NRT 
John Robinson - DNR Rhinelander 
Tom Aartila - DNR Park Falls 
Bill Fitzpatrick- WT/3 
Jim Killian - WT/3 
Michelle Debrock-Owens - DNR Rhinelander 
Herny Nehls-Lowe - DHS 
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2) Excavate sediment and bank material containing probable contamination 
Remove 2 ft of the streambed and 2 feet of the existing bank. 

3) Post excavation verification 
a) Establish cross sections every 50 ft 
b) Test excavated bed material with a 2 sample composite (0-6 inches) taken from 

the midpoint of the channel 20 above and below the cross-section. 
c) Test the excavated top of bank, native material immediately behind the cut with a 

2 sample composite (0-6 inches) taken from bank 20 above and below the cross­
section. 

4) Final action steps 
a) No post excavation sample to exceed 2 times the target site concentration 
b) If> 2x target concentration, excavate 2 ft back and 2 ft down into the bed or bank 

to a distance 1/2 way to the next cross section 
c) Retest all locations excavated under 4b, if the location exceeds 4a, repeat 4b. 
d) If< 2x target concentration backfill to approximate original contours with fill 

approved by regional RR and Fish Programs. 
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State of Wisconsin 
Department of Natural Resources 
http://dnr.wi.gov 

Case Closure Request 
Form 4400-202 (R 5/08) 

WDNR BRRTS CASE# aJ_- _aJ_ -0 I)(} it1f7 WDNR SITE NAME: /(ceV~ 7,6 

FOR DEPARTMENT USE ONLY 

PROJECT MANAGER: ________ _ Date Reviewed: 

( ) Approved ( ) Denied ( ) Sent to Committee (Date: ______ ...., 

CLOSURE COMMITTEE DECISION ON CLOSURE: 

FIRST COMMITTEE REVIEW DATE: -------- ( ) Approved ( ) Denied 

(Signature) (Signature) (Signature) 

COMMITTEE RECOMMENDATION: 
__ Closure Approved With: 

__ No Restrictions 
__ Listing on GIS Registry due to Groundwater impacts 
__ Listing on GIS Registry due to Soil impacts 
__ Zoning Verification · 
__ Well Abandonment Documentation 
__ Soil Disposal Documentation 

(Signature) 

Page 8 of 9 

__ NR 140 Exemption For: _____________________ _ 
__ VPLE Insurance needed 

ROW notification needed 
__ Cap required, maintenance plan needed for cap 
__ Structural Impediment - notification and investigation needed if change in land use 
__ Maintain Zoning - Industrial Land Use soil standards applied 

- notification needed if change in land use 
__ Site Specific Closure Letter 

Deed Restriction 
_ Deed Notice 

Other --
Conditions/Comments: ___________________ _ 

__ Closure Denied, Needs More: 
__ Investigation 
__ Groundwater Monitoring 

Soil Remediation 
Groundwater Remediation 

__ Documentation of Soil Landspreading or Biopile Destiny 
Specific Comments: 



Saari, Christoeher A - DNR 

From: 
Sent: 
To: 

Subject: 

Attachments: 

Hi all 

Fitzpatrick, William - DNR 
Tuesday, September 01, 2009 4:20 PM 
Saari, Christopher A - DNR; Robinson, John H - DNR; Aartila, Tom P - DNR; Killian, James -
DNR 
RE: CM Christiansen call-in number 

Military Cr sketch.doc 

Idea for discussion tomorrow 

I took a stab at crafting a conceptual cleanup plan for Military Cr. The central idea is to reduce the risk to sensitive fish 
species by removal of contaminated sediment and isolation of residual contaminants by backfilling the site and restoration 
of the stream contours. I thought it might be time to start thinking of the steps we might want to see to meet our goals for 
the site. I'm open to discussion on any of the steps. Attached word file has a sketch of a cross section showing the 
dredge cut. 

Conceptual cleanup plan 

1) Target site concentration 15 ng/kg TEQ 

2) Excavate sediment and bank material containing probable contamination 
remove 2 ft of the stream bed and 2 feet of the existing bank 

3) Post excavation verification 
a) Establish cross sections every 50 ft 
b) Test excavated bed material with a 2 sample composite (0-6 inches) taken from the midpoint of the channel 20 

above and below the cross-section. 
c) Test the excavated top of bank, native material immediately behind the cut with a 2 sample composite (0-6 

inches) taken from the bank 20 above and below the cross-section. 

4) Final action steps 
a) no post excavation sample to exceed 2 times the target site concentration 
b) if> 2x target concentration, excavate 2 ft back and 2 ft down into the bed or bank to a distance 1/2 way to the 

next cross section 
c) retest all locations excavated under 4b, if the location exceeds 4a, repeat 4b. 
d) if< 2x target concentration, backfill to approximate original contours with fill approved by regional RR and Fish 

Programs. 

~ 
Military Cr 

;ketch.doc (37 KB) .. 

From: 
Sent: 
To: 
Subject: 

Saari, Christopher A - DNR 
Tuesday, September 01, 2009 9:52 AM 
Saari, Christopher A - DNR; Robinson, John H - DNR; Aartila, Tom P - DNR; Killian, James - DNR; Fitzpatrick, William - DNR 
CM Christiansen call-in number 

The call-in number is 608-265-1000, and the pass code is 4581 #. Talk to you all tomorrow at 11 :00. 

From: 
Sent: 
To: 

Saari, Christopher A - DNR 
Monday, August 31, 2009 3:19 PM 
Robinson, John H - DNR; Aartila, Tom P - DNR; Killian, James - DNR; Fitzpatrick, William - DNR 

1 



Subject: FW: CM Christiansen, etc. 

I was able to look at everyone's schedules, but I haven't quite figured out how to actually send an "official" meeting 
invitation. It looks like we all might have some time for a call on either Wednesday or Friday. Please let me know 
your preference ASAP and I will get a call-in number for us. Thanks. 

From: 
Sent: 
To: 
Subject: 

Chris; 

Killian, James - DNR 
Monday, August 17, 2009 4:38 PM 
Saari, Christopher A - DNR 
CM Christiansen, etc. 

I will be out of the office until next Thursday. 
Could you set up a conference call with the DNR gang (Robinson, Aartilla, myself, Fitzpatrick, you) regarding 
Christiansen site sometime that 1st week of september? 
These are the topics we need to hammer out: (feel free to add more): 

- Target concentration to be based on toxicity to trout. What does that number translate to for sediments? (I think 
Janisch already worked up a number in the eis document). 
- What should we require for stream bank & floodplain sampling, and at what point do the Soil #'s (NR700) over­
ride the sediment #'s? 
- need to define post-sampling requirements. How many, what max. concentration allowed, etc. 
- What is our allowance for post-remediation cover (sand)? 

I think that, once we get these nailed down, NRT will have a much clearer direction on how to proceed. 

2 
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2) Excavate sediment and bank material containing probable contamination 
Remove 2 ft of the streambed and 2 feet of the existing bank. 

3) Post excavation verification 
a) Establish cross sections every 50 ft 
b) Test excavated bed material with a 2 sample composite (0-6 inches) taken from 

the midpoint of the channel 20 above and below the cross-section. 
c) Test the excavated top of bank, native material immediately behind the cut with a 

2 sample composite (0-6 inches) taken from bank 20 above and below the cross­
section. 

4) Final action steps 
a) No post excavation sample to exceed 2 times the target site concentration 
b) If> 2x target concentration, excavate 2 ft back and 2 ft down into the bed or bank 

to a distance 1/2 way to the next cross section 
c) Retest all locations excavated under 4b, if the location exceeds 4a, repeat 4b. 
d) If< 2x target concentration backfill to approximate original contours with fill 

approved by regional RR and Fish Programs. 
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Saari, Christo_eher A - DNR 

From: 
Sent: 
To: 
Cc: 
Subject: 

Attachments: 

Hi Laurie: 

Saari, Christopher A- DNR 
Monday, June 22, 2009 10:29 AM 
'Laurie L. Parsons' 
Boardman, Daniel C - DNR 
CM Christiansen Hazardous Waste Question 

9-16-99 Waste Determination.pdf 

I just wanted to send you a brief follow-up from our June 9th meeting regarding the potential for managed (dredged) 
sediments to be considered a hazardous waste. I reviewed the revised hazardous waste codes, specifically s. NR 
661.31 (1 ), Wis. Adm. Code, which contains a listing for the hazardous waste number F027: 

"Discarded unused formulations containing tri-, tetra- or pentachlorophenol or discarded unused formulations containing 
compounds derived from these chlorophenols ... " 

Because the revised definition of F027 now describes only "unused formulations", and per the attached letter both DNR 
and EPA agreed in 1999 that the waste did not contain unused formulations, it would appear that the revised F027 listing 
would not apply to newly generated or managed waste at this site. I also checked with our Waste and Materials 
Management program regarding this interpretation and they concurred that dredged sediments would not be considered a 
listed waste. And because site soil with much higher contaminant concentrations did not fail TCLP, we would not expect 
sediments to be a characteristic hazardous waste, either. Of course, TCLP analyses would still be needed to comply with 
characterization requirements. 

~ . ' 

9-16-99 Waste 
Determination.pd ... 

I'm still waiting to hear back from the Technical Services Representative at Waste Management, Inc. regarding the landfill 
disposal issue. Hopefully I'll be able to get back to you on that issue very soon. In the meantime, let me know if you have 
any questions. 

Chris Saari 
Hydrogeologist, Remediation & Redevelopment Program 
Wisconsin Department of Natural Resources 
Telephone: 715-685-2920 
E-mail: Christopher.Saari@Wisconsin.gov 

1 



State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

v Tommy G. Thompson, Governor 
George E. Meyer, Secretary 

Northern Region Headquarters 
107 Sutliff Ave. 

WISCONSIN ··------
DEPT. OF NATURAL RESOURCES 

William H. Smith, Regional Director 
Rhinelander, Wisconsin 54501-0818 

Telephone 715-365-8900 
FAX 715-365-8932 

September 16, 1999 

~ ~ & ~ J_ w Ii: mr 715-365-8957 

ln1f . 11111 
Ms. Margie Ring 
Michigan Department of Environmental Quality 
1990 US Highway 41 South 
Marquette, MI 49855 

2 0 

BRULE D.N. ------......_,,,~= 

Subject: Waste Determination, Pentachlorophenol Contaminated Soil at CM Christiansen Co. 
Inc, Phelps, Wis. ,,,., 

Dear Ms. Ring: 

The Wisconsin Department of Natural Resources (WDNR) has received requests from the Michigan DEQ 
as well as from Natural Resources Technologies on behalf of CM Christiansen Co. Inc (CMC) in Phelps 
Wisconsin, to issue an opinion on the waste determination for the soon to be excavated pentachlorophenol 
contaminated soil at CMC. CMC as the generator of the waste soil, has determined that the contaminated 
soil meets the criteria for a Wisconsin only F027 hazardous waste listing, the soil was contaminated from 
disposal of used formulations of pentachlorophenol. CMC has further determined that the Federal F027 
listing does not apply as the waste was not from disposal of unused formulations. Natural Resources 
Technology, Inc. (NRT) also submitted TCLP data to the WDNR on September 2, 1999, which indicate 
that the site does not contain any soil which would fail TCLP at any point. 

The WDNR concurs with CMC that the pentachlorophenol-contaminated soil at CMC is a Wisconsin 
only listed hazardous waste, and does not fail TCLP for pentachlorophenol or any other TCLP compound. 
The F027 waste listing opinion is also based on discussion with EPA region 5 staff during a variance 
from licensing request submittal for storage and treatment of contaminated soil at this site. Previously, 
Wisconsin only F027 contaminated soil from another site in western Wisconsin was shipped to a solid 
waste landfill in Minnesota. 

If you have any questions regarding th is letter, please call me at 715/365-8980. 

Sincerely, ' 
f) t Clt'0... /}cci{ __ 
Don Miller 
Waste Management Specialist 

c. Dave Kafura, DNR Spooner 

53051 

Chris Saari, DNR Brule 
Mr. Eric Christiansen, CM Christiansen Co. Inc., PO Box 100, Phelps, WI 
Mr. Spiro Fafalios, Natural Resources Technology, 23713 W. Paul Rd., Pewaukee, WI 53072 
Mr. Rick Pager, Waste Management, N96W 13475 c.ounty Line Rd., Menomonee Falls, WI 

Quality Natural Resources Management 
Through Excellent Customer Service 

•,\'· 

0 
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Saari, Christopher A - DNR 
------~·~~·~·~--~,.~-··--·-·---·-~~-------

From: Laurie L. Parsons [lparsons@naturalrt.com] 

Sent: Monday, June 08, 2009 1 :56 PM 

To: Saari, Christopher A - DNR 

Cc: eric christiansen 

Subject: RE: Meeting at NRT 

Chris, Thank you for the response. We will see you tomorrow. If there is a need to add anything to the agenda we can address it 
at the meeting. 

Laurie Parsons 
Natural Resource Technology, Inc. 
262. 522. 1193 direct I 262. 719. 4502 cell 

-----""" ________ """ 

From: Saari, Christopher A - DNR [mailto:Christopher.Saari@Wisconsin.gov] 
Sent: Monday, June 08, 2009 9:48 AM 
To: Laurie L. Parsons 
Cc: Eric Christiansen 
Subject: RE: Meeting at NRT 

-----"--""------

Sorry, I was also going to let you know who will be attending. From DNR will be John Robinson, Tom Aartila, Jim Killian, Bill 
Fitzpatrick and myself, and from DHS will be Henry Nehls-Lowe. 

--------------- ~----------·------------------------

From: Saari, Christopher A - DNR 
Sent: Monday, June 08, 2009 9:46 AM 
To: 'Laurie L. Parsons' 
Cc: Eric Christiansen 
Subject: RE: Meeting at NRT 

Based on Eric's schedule, we agreed to meet at NRT at 2:00. 

Here is a draft agenda I put together for the meeting. 

• Introductions 
• Brief site history 

o Investigations 
o Cleanup actions 
o Enforcement 

• Current status, why we are meeting today 

""" _______________ _ 

• Pros and cons of proceeding with a sediment removal vs. additional sampling and risk assessment 
• Possible funding sources? 
• Next steps 

See you tomorrow. 

From: Laurie L. Parsons [mailto:lparsons@naturalrt.com] 

06/15/2009 



06/15/2009 

Sent: Monday, June 08, 2009 9:34 AM 
To: Saari, Christopher A - DNR 
Cc: Eric Christiansen 
Subject: Meeting at NRT 

Page 2 of 2 

Chris, Just a quick note to confirm we are on for the CMC meeting tomorrow at NRT. Did we agree 1 :30 or 2:00? 

Laurie Parsons 
Natural Resource Technology, Inc. 
262. 522. 1193 direct I 262. 719. 4502 cell 
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Saari, Christopher A - DNR 
------------·~---·-·--·---------------------------

From: 

Sent: 

To: 

Cc: 

Laurie L. Parsons [lparsons@naturalrt.com] 

Tuesday, May 12, 2009 5:37 PM 

Saari, Christopher A - DNR 

Eric Christiansen; Eric P. Kovatch 

Subject: CMC Co. 2008 Groundwater Data 

Attachments: 1226_Oct 08 results_090107.pdf 

Forwarding updated information to you at CMC Co.'s request. Let me know if you require a hard copy by mail. 

Thanks, 

Laurie Parsons 
Natural Resource Technology, Inc. 
262. 522. 1193 direct I 262. 719.4502 cell 

05/13/2009 
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Saari, Christopher A - DNR 
---·-··-·-·----·-- -----

From: Saari, Christopher A - DNR 

Sent: Monday, May 11, 2009 12:59 PM 

To: Killian, James - DNR 

Subject: RE: C.M. Christiansen Meeting Time & Location Confirmation 

Absolutely. I didn't think to copy him on the initial e-niail, but please let him know and hopefully this fits with his schedule. If he 
can attend, let me know so that I can let Laurie Parsons know (she wanted an attendee list). Thanks. 

-------·--·---··-·--··-· ,, _______ ,,,_, ,,, ____ , .... ,_ --·---~--~-~~•-~--·-------

From: Killian, James - DNR 
Sent: Monday, May 11, 2009 12:40 PM 
To: Saari, Christopher A - DNR 
Subject: RE: C.M. Christiansen Meeting Time & Location Confirmation 

Chris; 

As you may recall, Bill Fitzpatrick was involved (internally) with our last review of this project. Would it be OK if he were to 
attend this meeting as well? 

05/12/2009 

From: Saari, Christopher A - DNR 
Sent: Monday, May 11, 2009 11:46 AM 
To: Robinson, John H - DNR; Aartila, Tom P - DNR; Killian, James - DNR; Nehls-Lowe, Henry L - DHS 
Cc: Laurie L. Parsons; eric christiansen; Debrock Owens, Michelle - DNR 
Subject: FW: C.M. Christiansen Meeting Time & Location Confirmation 

Good Morning All: 

Based on feedback that I received from DNR and OHS staff, it looks like a meeting on June 9th will work for 
everyone. The meeting will be at 2:00 PM at the offices of Natural Resource Technology in Pewaukee. If 
circumstances change and you will not be able to make the meeting, please let me know as soon as you can. 
Thanks. 

From: Laurie L. Parsons [mailto:lparsons@naturalrt.com] 
Sent: Monday, May 11, 2009 11:38 AM 
To: Saari, Christopher A - DNR 
Cc: eric christiansen 
Subject: Meeting Time & Location Confirmation 

Chris, 

Eric Christiansen can be here for a meeting start of 2:00 pm, NRT's office in Pewaukee on June 9. Map to our office 
is attached. 
Please confirm this works and who will attend from DNR. Thanks! 

Laurie Parsons 
Natural Resource Technology, Inc. 
262.522.1193 direct I 262. 719.4502 cell 



05/12/2009 

From: Saari, Christopher A - DNR [mailto:Christopher.Saari@Wisconsin.gov] 
Sent: Thursday, May 07, 2009 11:08 AM 
To: Laurie L. Parsons 
Subject: Project Meeting Location 

Hi Laurie: 

Page 2 of 2 

I left you a voice message earlier, but it sounds like you might also be checking e-mails. I've received responses for 
the folks on the regulatory side regarding a meeting date (1 :30 on June 9 looks like it will work for us), but I wanted 
to make sure we could meet at your office. Please let me know so that I can send an acknowledgement out to the 
meeting participants. Thanks. 

Chris Saari 
Hydrogeologist, Remediation & Redevelopment Program 
Wisconsin Department of Natural Resources 
Telephone: 715-685-2920 
E-mail: Christopher.Saari@Wisconsin.gov 



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

DEPT. OF NATURAL RESOURCES 

March 3, 2009 

Jim Doyle, Governor 
Matthew J. Frank, Secretary 
John Gozdzialski, Regional Director 

ERIC R CHRISTIANSEN 
5501 N SANTA MONICA BLVD 
MLWAUKEE WI 53217 

Ashland Service Center 
2501 Golf Course Road 

Ashland, Wisconsin 54806 
Telephone 715-685-2900 

FAX 715-685-2909 

FILE COPY 

Subject: Environmental Contamination at the C.M. Christiansen Company Pole Yard Site, 
Phelps, Wisconsin (BRRTS Activity-#02-64-000068) 

Dear Mr. Christiansen: 

I am writing today to touch base with you on the status of the above case, and more specifically the 
sediment contamination in Military Creek. As you might recall; we last talked about this case during a 
conference call on February 9, 2007, the purpose of which was to begin discussing options to address the 
sediment contamination issue. You made it clear on the call that your financial resources to address the 
case were limited, and that you believed sediment removal ( dredging) was neither necessary nor 
advisable. Among the other discussion points was a draft preliminary conceptual site model (CSM) 
prepared by Natural Resource Technology (NRT). The CSM represented sediment and surface water 
contamination in Military Creek, potential contamination in the adjacent floodplain, exposure pathways, 
and potential contaminant receptors. It was agreed during the conference call that staff from the 
Departments of Natural Resources and Health Services would further discuss and provide comments on 
the CSM, with the intent that NRT would use these comments to finalize a work plan for additional 
sediment investigation and evaluation. 

'As you are likely aware, we have not yet finalized our comments on the CSM and provided them to NRT. 
Instead, since the February 2007 call, Department staff from the Remediation and Redevelopment and 
Watershed Management Programs have evaluated a few different approaches to address the sediment 
contamination in Military Creek. It has become clearer from these internal discussions that the most 
timely and cost-efficient method to address the sediment issue might be to eliminate the multiple 
sampling and evaluation steps involved with further assessing risk in the creek, and simply proceed with a 
sediment removal action. Our thinking is as follows: 

• The stretch of Military Creek proposed for sediment removal would represent a relatively limited 
volume of sediments. 

• The removal technologies and logistics that would be involved in this case are technically feasible 
and not overly complicated . . 

• Treatment and disposal options exist for the removed sediments. 
• Perhaps most importantly, the contaminants are present in an environmentally sensitive creek that 

flows into an even more environmentally sensitive lake. As such, Department staff would be hard 
pressed to envision a scenario in which the sediments would be considered "safe" to leave in place 
under the existing conditions. 



Mr. Eric R. Christiansen-March 3, 2009 
Page 2 

Obviously, this process would not be as simple as showing up with dredging equipment and starting to 
dredge. That is why we would like to resume discussions with you regarding the case status and what 
might be the most practical and efficient way to move this project to completion, and ultimately for you to 
receive closure of the case overall. Please let me know of some possible dates that you would be 
available to participate in a telephone conference call with Department staff. We would like to resume 
these discussions in March if possible. 

If you have any questions concerning this letter or the project in general, please do not hesitate to write or 
call me at 715-685-2920. I can also be reached by e-mail at Christopher.Saari@Wisconsin.gov. I look 
forward to hearing from you. 

Sincerely, 

~ 
Christopher A. Saari 
Hydrogeologist 

cc: John Robinson-DNR Rhinelander 
Tom Aartila - DNR Park Falls 
Jim Killian - WT/3 
Henry Nehls-Lowe - Department of Health Services 
Michelle Debrock-Owens - DNR Rhinelander 
Eric Kovatch - Natural Resource Technology 
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Mr. Eric Christiansen 
C.M. Christiansen Co., Inc. 
5501 N. Santa Monica 
Milwaukee, Wisconsin 53217 

RE: Groundwater Sampling Results-October 2008 
Former Poleyard Property, Phelps, Wisconsin 
BRRTS#02-64-000068 

Dear Mr. Christiansen: 

January 7, 2009 
(1226/7.1) 

Enclosed are results from the most recent round of groundwater sampling for the Phelps property, which was 
completed on October 23, 2008 by Northern Lake Services (NLS) of Crandon, Wisconsin. Activities 
completed at the site included sampling of four groundwater monitoring wells for pentachlorophenol (PCP) 
and water level measurement at 14 wells. The groundwater analytical results and water elevation are 
discussed below, and presented on the attached figure and tables. The laboratory report is appended as well. 

RESULTS 

Groundwater elevations observed in site wells are within the range of previous water level measurements 
(Table 1 ). Similar to historic results, a definitive groundwater contour/flow direction map can not be 
assembled from the elevation measurements due to the varying elevations observed across the site. 

Originally, NRT had proposed groundwater samples be collected from five monitoring wells in October 
2008. However, NLS personnel could not remove or break the lock on well MW-10, so it was not sampled. 
Instead, NLS collected groundwater samples for laboratory analysis of pentachlorophenol (PCP) from 
monitoring wells MW-4, MW-6, PMW-11, and PMW-1 lB. The PCP results for these wells are listed below. 
Historic PCP results indicate concentrations are decreasing in all wells, especially compared with the 
elevated concentrations observed years ago (Table 2). The October 2008 PCP results are tabulated below 
and listed, alo11g with the historic results, on Figure 2. 

Monitorine: Well PCP Concentration (µe:/L) 
MW-4 <0.085 

MW-6 9.0 
MW-10 NotSamnled 

PMW-11 110 
-PMW-llB 1.9 

The October 2008 PCP concentrations were generally similar to or lower than the September 2003 or May 
2006 results (Table 2). Concentrations in wells MW-6, PMW-11, and PMW-1 lB exceed the NR 140 
Enforcement Standard (ES); however, the PCP concentration at well PMW-11 is the only location where it is 
significantly above the NR 140 ES. PCP concentrations in wells MW-6 and PMW-1 lB are much lower than 
the highest concentrations previously observed at these locations and within the same order of magnitude as 
the NR 140 ES (Table 2). It is difficult to assess concentrations at well MW-10 due to the inability of the 
sample crew to collect a sample. However, there is no reason to anticipate that concentrations at MW-10 
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have significantly increased based on the historic results. Of note, the PCP concentration at PMW-11 B is 
significantly lower than the value reported by WDNR for September 20, 2003 (the well was installed 
September 8, 2003). 

Continued groundwater sampling in the vicinity of monitoring well PMW-11 is recommended to ensure 
concentrations in the surrounding wells remain stable or decrease. Further, NRT recommends annual 
groundwater sampling be conducted based on the historic groundwater data, as PCP concentrations appear to be 
generally stable in the site wells downgradient of well PMW-11. Thus, NRT recommends that the next round of 
groundwate1· sampling be scheduled for October 2009, pending CMC approvaJ. 

We appreciate the oppmtunity to provide continued services to C.M. Christiansen Co., Inc. Please contact 
either of us at 262.523 .9000 if any questions arise during your review of the enclosed materials. 

Sincerely, 

Enc: Table l. Groundwater Elevation Summary 
Table 2. Groundwater Analytical Summary - Pentachlorophenol (µg/L) 
Figure 2. PCP Concentration in Groundwater - October 23, 2008 
Laboratory Repo1t with field notes 
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Table 1 - Groundwater Elevation Summary 
CM Christiansen - Phelps, WI 

Monitoring Point MW-1 MW-2 MW-3 

Top of Casing 
1690.29 1714.54 1692.87 

Elevation 

Ground Surface 
1688.1 1712.7 1690.8 

Elevation 

Top of Screen 
1680.1 1687.1 1682.8 

Elev. 

Bottom of Screen 
1675.1 1677.4 1672.8 

Elev. 

09/14/95 1683.79 1685.27 1685.04 
12/15/95 1684.28 1685.20 1686.23 
07/03/96 1684.58 1685.83 1686.38 
07/11/96 1684.29 1685.74 1686.39 

7/24-25/96 1684.52 1685.78 1686.68 
08/06/96 1684.61 1685.75 1686.40 
08/07/96 1684.76 1685.78 1686.52 
08/27/96 1684.25 1685.68 1685.17 
09/04/96 1684.33 1685.70 1685.99 
11/18/96 1685.20 1685.62 1686.28 
05/24/99 1685.12 1685.28 1686.53 

11/29-30/99 1683.93 1684.90 nm 
05/23/00 1683.86 1684.83 1685.25 
11/30/00 1683.82 1684.65 1684.56 
05/30/01 nm 1685.11 1686.02 
11/27/01 nm 1685.01 1685.17 
05/31/02 nm 1685.93 1686.84 
11/19/02 nm 1685.31 1685.64 

09/09/03A nm nm nm 

09/30/03 1683.75 nm8 
1684.55 

05/30/06 nm 1684.86 1685.49 
10/23/08 nm 1684.45 1684.20 

Notes: 
1) Well lnstalled by Boart Longyear for WDNR on 918/03. 

MW-4 

1689.63 

1687.8 

1682.8 

1672.8 

1683.42 
1684.09 
1684.00 
1684.05 
1683.77 
1684.29 
1684.66 
1683.68 
1683.78 
1684.56 
1684.56 
1684.24 
1684.63 
1684.06 
1684.39 
1684.63 
1684.44 
1684.28 

nm 

nm8 

1683.82 
1682.82 

NGVD = elevation with respect to National Vertical Geodetic Datum. 
Military Crk = creek elevation measured at stream gauge. 
nm= elevation not measured. 
• Elevation of free product. 
•• well frozen 

MW-5 

1696.03 

1693.5 

1689.5 

1679.5 

1685.15 
1685.48 
1686.13 
1685.96 
1686.23 
1686.48 
1686.17 
1685.95 
1685.84 
1686.18 
1686.27 

nm 
1685.14 
1684.68 

nm 
nm 
nm 
nm 

nm 

1684.74 
nm 
nm 

MW-6 MW-7 MW-8 MW-9 MW-10 PMW-11 PMW-11B 

1691.52 1700.80 1703.50 1706.63 1689.13 1689.25 TOG 

1689.2 1698.5 1700.5 1704.2 1686.4 1686.5 46 ft 

1686.7 1688.5 1690.0 1689.1 1683.9 1664.0 (See Note 1) 

1676.7 1678.5 1680.0 1679.1 1673.9 1659.0 

Groundwater Elevation (n NGVD) 
1685.23 1685.25 1685.94 nm nm nm 
1685.12 1685.17 1687.01 nm nm nm 
1685.70 1685.56* 1688.00 1685.70 1683.89 1685.09 

1685.56 1685.57* 1687.90 1685.60 1683.68 1684.89 

1685.55 1685.48* 1686.93 1685.65 1683.75 1685.00 
1685.62 1685.59* 1687.51 1685.09 1684.21 1685.04 
1685.73 nm 1687.74 1685.12 1684.30 1685.12 
1685.50 1685.57· 1686.84 1685.59 1683.79 1684.87 
1685.54 1685.65' 1686.51 1685.65 1684.18 1684.90 
1685.74 1685.62 1686.43 1685.67 1684.45 1685.28 
1685.50 1685.43 1686.66 1685.42 1684.31 1685.18 
1684.90 nm 1684.85 nm 1683.59 1684.24 
1684.78 nm 1685.52 1684.90 1683.41 1684.22 
1684.67 nm 1685.79 1684.73 1683.45 1684.06 
1685.09 nm 1686.37 nm 1683.52 1684.60 
1685.05 nm 1686.24 nm 1683.91 1684.27 

1685.68 nm 1687.47 nm 1683.54 1684.63 
1685.19 nm 1686.77 nm 1683.58 1684.55 

nm nm nm nm nm nm 2.00 

1684.85 Well nmc 1685.01 nm0 nm8 nm" 

1685.01 Abandoned 1687.16 nm 1683.71 1683.71 nm 
1683.96 1686.26 nm nm 1683.82 4.89 

A: Wells Installed by Boart Longyear on August 8 & 9, 2003 for WDNR. currently no survey information available, water elevation is groundwater depth from top of casing (TOG.) 
B: Wisconsin Department of Natural Resources (WDNR) took groundwater levels for these specific wells. no information provided. 
G: Depth to groundwater not measured in monitoring well MW-8 on 9/30/2003 because well could not be opened due to rusted lock. 

1226 well construction_081023. gw elevations Page 1 of 1 

MW-12 PMW-14 MW-13 MW-17 PMW-17 MW-18 PMW-18 PMW-4A PMW-4B Military Crk 

1711.09 1712.40 1703.06 1686.98 1686.68 1690.74 1690.68 TOG TOG 1685.92 

1709.0 1709.5 1700.1 1684.8 1684.5 1688.3 1688.1 29.80 ft 44.00 ft .. 

1689.0 1670.0 1690.1 1681.1 1654.2 1684.8 1658.1 (See Note 1) (See Note 1) .. 

1679.0 1665.0 1680.1 1671.1 1649.2 1674.8 1653.1 --

nm nm nm 
nm nm nm 

1685.71 1685.73 1695.50 
1685.61 1685.62 1695.60 
1685.64 1685.59 1695.42 
1685.67 1685.68 1694.84 nm nm nm nm 1684.00 

1685.69 1685.70 1697.31 nm nm nm nm 1684.06 

1685.59 1685.61 1696.71 nm nm nm nm nm 

1685.62 1685.64 1696.57 nm nm nm nm 1684.27 

1685.61 1685.65 1697.19 nm nm nm nm 1684.14 

1685.37 1685.38 1698.18 1684.01 1685.26 1684.38 1684.55 nm 

nm nm 1697.13 1683.55 1684.79 1683.69 1683.83 nm 

1684.87 1684.87 1696.73 1683.43 1684.69 1683.54 1683.67 nm 

1684.69 1684.72 1694.62 1683.39 nm** 1683.48 1683.59 nm 

1685.12 1685.14 1695.12 1683.52 1685.82 1683.76 1683.60 nm 

1685.03 1685.05 1694.68 1683.66 1684.24 1683.89 1684.01 nm 

1685.78 1685.79 1693.81 1683.53 1685.54 1683.84 1684.02 nm 

1685.26 1685.28 1694.87 1683.42 nm** 1683.69 1683.86 nm 

nm nm nm nm nm nm nm 6.5 7.1 nm 

1685.00 1685.04 1693.87 1683.2 1684.7 nm nm nm8 nm8 
nm 

1684.93 1684.93 1695.85 1683.44 1684.60 1684.01 nm nm nm nm 

1684.51 1684.51 1692.47 1682.15 1683.97 1683.41 1683.5 nm nm nm 

Natural Resource Technology, Inc. 
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Do.1:e 
09/30/03 1 

05/30/06 
10/23/08 

Do.te 
09/14/95 

12/15/95 

07/25/96 •·' 

11/19/96 

11/06/97 

05/25/99 

11/30/99 

05/23/00 

11/30/00 
·. 05/30/01 

11/27/01 

05/31/02 

11/19/02 

PMIJ-11B 
1300 
0.10 
1.9 

MIJ-4 

ncl 
... 0.084 

ncl 
ncl 

"no. 
ncl 

0,26 

0.13 

0.092 
(0.05 

no. 
no. 
na 

Do.te PM'w'-11 
07/25/96 820 
11/19/96 720 
11/06/97 1300 

05/25/99 170 
11/30/99 280 
05/23/00 430 
11/30/00 730 
05/30/01 920 
ll/27/01 1000 

05/31/02 810 
11/19/02 200 

09/30/03 l 1500 
05/30/06 99 
10/23/08 110 

--- i,,_.9 0 - --

llfi,,"tt 

llf11,\; 

0 
/It "v.,;, 

0 
~ 

Date 
09/14/95 
12/15/95 
07/25/96 
11/19/96 
11/06/97 

05/25/99. 
11/30/99 
05/23/00 
11/30/00 
05/30/01 
11/27/01 

05/31/02 
11/19/02 

M'w'-6 
1,300 
32 
21 
10 

09/30/03 1 ------
1-----,,0=5;-,-3""'0,--1""0'""6+-----=-=--:;,.--"-I ------

10/23 

LOWER 
_____r-W~os 

pl,\W-17 

0 50 

/~ 
~ ·. 

~--

/ .· 

/ /' 

/ / LEGEND 

~ '_,,,/ Lll,,MW-12 
----- V BORING/MONITORING WEU 

Do.te 

07/25/96 

11/19/96 

11/06/97 

OS/25199 

11/30/99 

05/23/00 

11/30/00 

05/30/01 

11/27/01 

05/31/02 

11/19/02 

09/30/03 1 
OS/30/06 

10/23/08 

I 
I 

100 

M'w'-10 

34 

7.5 

17 
4.6 
5.4 

7.8 

7.9 

4.2 
7.7 
8.2 

2.6 

4.7 
0,92 

no. 

200 

JZI PMW-14 PIEZOMETER 

PCP 

NA 

ND 

ABANDONED MONITORING 
WELL 

APPROXIMATE TREE LINE 
OR NEW GROWTH 

PENTACHLOROPHENOL 

NOT ANAL '!'ZED 

NOT DETECTED 

CONCENTAA110N Al OR ABOVE 
NR 140 ENFORCEMENT 
STANDARD (1.0 µ<J/L) 

CONCENTRATION AT OR 
ABOVE NR 140 PREVENTIVE 
ACTIO\ol u .. rr (0. t µ.g/L) 

AU DATA MICROGRAMS PER LITER (µg/L). 

SOlJRCE NOTE; 
THIS MAP WAf!. MOOIFJED FROM DRAWING BY 

COLEMAN ENGINEERING COMPANY (CEC). IRON 
MOUNTAIN, MICHIGAN, DATED FEBRUARY 1997, 
JOB NO. 95042 A7, AND A SURVEY BY EAGLE 
LANDMARK SURIIE)'!NG, INC., EAGLE RIVER, 
WISCONSIN, OWG, NO. E1292, DATED 1-06-98, 
REVISED ON 5-13-99. 

NOTES: 
BASE MAP SURVEY COMPlETED BY CEC Wffil 

ADOlTlOIIAL lN!'ORIAAilON OBTAINED FROM 
l!SOA-ASCS HISTORICAL AJERW.. PHOTOGRAPHS, A 
7 /7 /95 SITE VISIT WITH C M CHRISTIANSEN CO •• 
ANO A 5/21/96 FlELD INSPECTION. ' 

MAY 30, 2001 PCP RESULTS ADDED JUNE 2001. 
NOVEMBER 27, 2001 AND MAY 31, 2002 ADDED 

JUNE 2002. 
NOVEMBER 19, 2002 PCP RESULTS ADDED 

DECEMBER 2002. 
SEPTEMBER 9, 2003 SAMPLES COLLECTED BY 

WDNR. 
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ANALYTICAL RESULTS: Chlorinated Herbicides by EPA 8151 Page 1 of 1 
Customer: Natural Resource Technology Inc NLS Project: 124739 
Project Description: C.M. Christiansen Company 
Project Title: October 2008 Template: DAV8151W Printed: 12/02/2008 08:35 
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ANAL YTE NAME 

P~~~6ro0~~-----
DCAA (SURR) ______ _ 
NOTES APPLICABLE TO THIS ANALYSIS: 

RESULT 

_ JcLq:Ssi 
110% 

S = This compound is a surrogate used to evaluate the quality control of a method. 

UNITS OIL LOO 
_ ug7C · __ 1 ·- - --o7lsi5 

LOQ 

0:17 --~· 
Note 

s 
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ANAL YTE NAME 
. Pentachioropherioi 

• DCM (SURR) . ----------·------· --------·--·•··-- --------····---~···· 
NOTES APPLICABLE TO THIS ANALYSIS: 

RESULT 
.. 9.0 
104% ___________ _ 

S = This compound is a surrogate used lo evaluate the quality control of a method. 

UNITS DIL LOO LOQ Note 

----- 0.050 0.17 ---- ----
. ------··--------· s_ 

l 

! ! ;S,ample'~75.@~Q8:';s'\'i:J¥0.W:¥!:1~~{~~cfflec1~t!J;¥1i0'1227Jl}3i~/iAnaiyzed:,&f{il©:6lQB¥i.c.-;}.r·'0.'i\:\\{?'}fc:i,•);:,(,:,:~:tFi,~{:~J§;;~J'k~:;/' '· •::'S'f';':;~~\;:'/•c ,s·;:-3!:-'!;LJF •.:'['S''c,?;~<il!Eg§"~;~-}:.;J;(½'.t~tc:c;:~. X:Si.f~'~Vi'.:it ••'c•· c·. · .. •••· I 
ANAL YTE NAME RESULT UNITS OIL LOO LOQ Note 

. Pentachiorop-henol 
oCAA]sGRR) .. _____________ ,,. ··----· ··---- ·· ·1oi% 

Ho "1 o_:ciso· 0.17 
------------- -- .if 

NOTES APPLICABLE TO THIS ANALYSIS: 
S = This compound is a surrogate used to evaluate the quality control of a method. 

L:S'"?J'.lij:>1Et}::l"O:rra:o:~:c.~:-el':lkWtt)J3::-<t:(follepteo?trrr:2~I(Y8~.· '.f>{r1alyzed751'[067Q/Y··_··•;;---····~•-•·--•'-·•,c•~."--· ' '7;;f:;:· -c~'-"°''";""; ,;•-.........:.c;;":::.:·-·-• .. ····c• ·.··•··•··,--;··~; .•.. ~-:-··;;· ] 1··.•· -, ~~~--: ·• ... · - -,_ .•. ~ ·z • <·. :· .- ·0 ::, : :··· -···.· .··· .. · .• ··•·· I 

ANALYTE NAME RESULT UNITS DIL LOO LOQ ________ Note 

'_Pentachloro_phenol _____ .· ------··-··------··-·-----------.... ·-------------------1,9. ________ ~_ug/L _. 1 --· .. 0.050 __ _ 
: [)_C,[0_(S\d_RR)_ ____ ··-------· ·- ___ --·-- ... --·----- _______ -·-· ....... ___ ·-------. 1 ,04 % _ . ··------ .. _. . .. _______ --·-------·- _ 
NOTES APPLICABLE TO THIS ANALYSIS: 
S = This compound is a surrogate used to evaluate the quality control of a method. 

----··· ---·-··------· ·----·-·- - ·---
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NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 

ANALYTICAL REPORT WDNR Laboratory ID No. 721026460 

Ph: (715)-478-2777 Fax: (715)-478-3060 

Client: Natural Resource Technology Inc 
Attn: Eric Kovatch 
23713 West Paul Road (Suite D) 
Pewaukee,WI 53072 

Project: C.M. Christiansen Company October 2008 

/ PMW-18 NLS ID: 500295 I 
Matrix: GW 
Collected: 10/23/08 14:01 Received: 10/23/08 
Parameter 
Fie1ci siaffc-water1evei ·· · -

I MW-18 NLS ID: 500296 · 1 

· Matrix: GW 

~ 

Collected: 10/23/08 14:02 Received: 10/23/08 
'Parameter 
: Field static water level 

[-MW-2 NLS ID: 500297 
Matrix: GW 
Collected: 10/23/08 15:25 Received: 10/23/08 

: Parameter 
' Field static water level 
i MW-4 -Nl.S ID: -500-298-- f ' 
Matrix: GW 
Collected: 10/23/08 18:22 Received: 10/23/08 
Parameter 
FTeTd static water level _______ _ 

Chlorinated Herbicides (water) by EPA 8151 
Omanics Extraction (HerbTcides) . 

I PMW-17 NLS XO: 500299' 
Matrix: GW 
Collected: 10/23/08 15:59 Received: 10/23/08 
Parameter 
Field static waTerlevei 
I MWc17 NLS ID: 500300 I 
Matrix: GW 
Collected: 10/23/08 16:00 Received: 10/23/08 
Parameter 
Field static water level 

,-PMW-14 Nl.S ID: 500301 I 
Matrix: GW 
Collected: 10/23/08 15:37 Received: 10/23/08 
Parameter 
~ta_ticwater !eve[ 
iMw;:12 Ni.sm: 500302 
Matrix: GW 
Collected: 10/23/08 15:36 Received: 10/23/08 
Parameter 
Field static; water level 

Result 
1683-.50 

Result 
1683A·1 

Result 
1684.45 
=-=....:----'--'---"---= 

Result 
1682.82 
see attached 
yes 

Result 
--- . 1683.98 

Result 
1682.15 

Result 
- -- - - . 1684,51 

Result 
1684.51 

Units 
fi,NGVD 

Units 
fr, NGVD 

Units 
_ft, NG\,'_D_ 

Units 
ft, N_Gvo· 

Units 
ft. NG_vO 

Units 
ft, NGVD 

Units 
rt.NGVD 

Units 
ft, NGVD 

Dilution 1· ---

Dilution r . 

Dilution 
1 

OHution -1~-

Dilution 
1 

Dilution 
1 

LOO 

LOO 

LOO 

WDATCP Laboratory Certification No. 105-330 
EPA Laboratory ID No. WI00034 

Printed: 12/02108 Code: S Page 1 of 3 

__ LOQ __ 

LOQ 

LOQ 

NLS Project: 124739 

NLS Customer: 84233 

Fax: 262 523 9001 Phone: 262 523 9000 

Analy.z:ed Method Lab 
10/23/08 NA -- . -721026460 

Analyzed Method 
10/23/08 NA 

Analyzed Method 
J0/23/08 NA 

... .. . ·--··. 

Lab 
721026460 

Lab 
721026460 

LOO ______ LOQ _ Anal~ Method _ Lab 
12102M60-­

. . 632021390 
632021390 

LOO _____ LOQ 

. __ L_Q[) ..... __ . l,,OQ 

10/23/08 NA 
11/06/08 SW846 8151 
10/30/08 SW846 8151 

_Anal~ed Meth()d_ 
10/23/08 NA 

Lab 
'''' . 721-026460 

Lab .. Analyzyd Method --- - ... 721026460 - . 10/23/08 NA 

Dilution LOO _LOQ _ Analyzed Method Lab 
721026460 1 

Dilution 
1 -- ' 

LOO LOQ 

:J 0/2:3/08 ___]'Jt . 

___ 1>.n.?!yzy.9_ . M,gthod 
10/23/08 NA 

Lab 
721026460 



NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 
Ph: (715)-478-2777 Fax: (715)-478-3060 

Client; Natural Resource Technology Inc 
Attn: Eric Kovatch 
23713 West Paul Road (Suite D) 
Pewaukee,Wl 53072 

Project: C.M. Christiansen Company October 2008 

I MW-13 NLS ID: 500303 1 
Matrix: GW 
Collected: 10/23/08 15:42 Received: 10/23/08 
Parameter 

' Fieidsfat1c water level 

I MW-8 NLS ID: 500304 
Matrix: GW 
Collected: 10/23/08 15:50 Received: 10/23/08 
Parameter 
FieTd-staticwater level ' --~- ---

[ MW-3 NLS ID: 500305 I 
Matrix: GW 
Collected: 10/23/08 16:13 Received: 10/23/08 
Parameter 
Fi~ld_ st§Y.S:_~ater level . __ _ ___ _ ·-~ 
jMW-6 NLSID:'.500306·····1 
Matrix: GW 
Collected: 10/23/08 17:56 Received: 10/23/08 
Parameter 
Field static waler level 
Chlorinated Herbicides (water) by EPA 8151 - - . 
Organics E_J<!r~tiori (Herbi~i<:Jei_}_ 
[ MW-10 NLS ID: 500307 -I 
Matrix: GW 
Collected: 10/23/08 18:34 Received: 10/23/08 

l Pararn.cce:cte'-'-r ___ _ 
; Coulcl__11_o_t~c1rn_ple_~" . . . 

/ PMW-11 NLS ID: 500308 I 
Matrix: GW 
Collected: 10/23/08 17:02 Received: 10/23/08 
Parameter 
Field static water level · 
Chlorinated Herbicides (water) by EPA 8151 _ 
Organics Extrac_tion (HerbicicJes) 

I PMW-11B NLS ID: 500309 • ! 
Matrix: GW 
Collected: 10/23/08 17:25 Received: 10/23/08 
Parameter 
Field depth to water · · _ · 
Chlorinated Herbicides {water) by EPA 8151 ___ __ 
i:)rganics Extraction _(H€!rbicides) 

. ·-~ . -- ------- ---··--· ··-

ANALYTICAL REPORT 

Result Units 
1692.47 j\,N(;v[)_ 

Result Units 
. 1686.26 . ft, NGVD 

Result 
1684.20 

••- ··----S'""""Y __ _ 

Units 
ft,!'!c;~p 

Dilution 
1 --

Dilution 1 ---

Dilution 
1 

LOO 

LOD 

LOO 

WDNR Laboratory ID No. 721026460 
WDATCP Laboratory Certification No. 105-330 
EPA Laboratory ID No. Wl00034 

Printed: 12/02/08 Code: S Page 2 of 3 

LOQ 

LOQ_ 

LOq__ 

NLS Project: 124739 

NLS Customer: 84233 

Fax: 262 523 9001 Phone: 262 523 9000 

Ana[Y?ed __ Method 
10/23/08 NA 

_ .. __ Analyzed __ Method 
10/23/08 NA 

.. 6-n.?Jyzed Method 
10/23/08 NA 

Lab 
721026460 

Lab 
721026460 

Lab 
721 Q26_4,§_0_ 

Result Units _________ Dilution __ ·-- LOO __ , LOQ ______ Ana1~ Metho~d'----- Lab 
721026460 
632021390 
632021390 

1683.96 ft, NGVD 1 10123/08 NA 
seeattached --- ---- - ... - -------- -- .. --- ------ -- - ·-- ~ 11i06/08 Svii84°6ffi sT· 
yes .. 10/30/08 SW846 8151 

Result Units Dilution LOO 
2lllcJ notppen. break or cutTcick_()ff -------·- ·- -

Result 
1683~82 

. ___ §~e, a_ttached 
yes_ 

Units 
¥CNGVD 

Dilution 
' 1 

LOO 

____ LQQ .. ____ Anal}'?ed . Method 

LC>g 

10/23/08 ~.!'JA 

Analyzed Method 
10/23108 NA 
11106108 SW846 8151 
10/30/08 SW846 8151 

Result 
4.89 

Units 
ft. -

Dilution ·--- -- '' 1 -- LQD ___ LOQ Analyzed Method 
- 1 0/23/08 C-017 -1 

11/06/08 SW846 8151 
10~30/08 SW846 8151 

___ seeattached 
yrg_ ' 

Lab 
., 721Q_2_646Q, 

Lab 
721026460 
632021390 
632021390-

Lab 
72102646□-
632021390 

.. ~32Q_2_139Q --



NORTHERN LAKE SERVICE, INC. 
Analytical Laboratory and Environmental Services 
400 North Lake Avenue - Crandon, WI 54520 
Ph: (715)-478-2777 Fax: (715)-478-3060 

Client: Natural Resource Technology Inc 
Attn: Eric Kovatch 
23713 West Paul Road (Suite D) 
Pewaukee.WI 53072 

Project: C.M. Christiansen Company October 2008 

.. ·---·--- -- -· ·-· ·--·. -

ANALYTICAL REPORT WDNR Laboratory lD No. 721026460 
WDATCP Laboratory Certification No. 105-330 
EPA Laboratory ID No. WI00034 

Printed: 12/02/08 Code: S 

NLS Project: 

NLS Customer: 

Page 3 of 3 

124739 

84233 

Fax: 262 523 9001 Phone: 262 523 9000 

Values in brackets represent results greater than or equal to the LOD but less than the LOO and are within a region of "less-Certain Quantitation". Results greater than or equal to the LOO are considered 
to be in the region of "Certain Quantitation". LOO and/or LOO tagged with an asteriskC) are considered Reporting Limits. All LOO/LOOs adjusted to refiect dilution. 

LOD = Limit of Detection LOO= Limit of Quantitation ND= Not Detected (< LOO) 1000 ug/L = 1 rng/L Z, _.,,E;;c__ 71 
DWB = Dry Weight Basis NA = Not Applicable %DWB = (mg/kg DWB) / 10000 Reviewed by: 
MCL = Maximum Contaminant levels for Drinking Water Samples. Shaded results indicate >MCL. 

---- -·· ···----·--·· 

Authorized by: 
R. T. Krueger 
President 



NORTHERN LAKE SERVICE, INC. FIELD GROUNDWATER MONITORING RECORD 

NL;s Laboratory Number scc;,.q_s SDo;'AL, Soc,:,;;12{7 Suo,..cn, 5002..q_c; SDt>3DD Scc:so\ S 6c ?,o;;i. 5(.{)31.,;, "SL1030!.{ sw~u s IScc 3c<.c, 

Fac\lit.y: Natural Resource Technology PMW-18 MW-18 MW-2 MW-4 PMW-17 MW-17 PMW-14 MW-12 MW-13 MW-8 MW-3 MW-6 

C :M Christensen Co. pg l oE 2 
"I- ~ 

Dt--.TR ID# 

w'ell Condition lsee key) St=. •''""'"' 6K l)IZ 61\ t-,lt.. /J1.,- !.JO !..C.L"-

0 i< ! D/-l--. 0~ o..Z C, K.. DK Si=.lt~J,t.X. 5ft. 131\C.K.. 5E.E: f.h:K. 

Piipetop Elevation (ft. NGVDl 1690.68 1590.74 1714.54 1689.63 1686.68 1686.98 1712.40 1711.09 1703.06 1703.50 1692.87 1691.52 

I 

7.1i 7-33 3c,, 04 ~.S l f-S3 --z7, ~'1 ::l. e,, S'S 3.Vi D:epth to Water lft.i z.. 70 10,54 17.2.-'I- 7.§5,, 
' 

S'I\ATIC WATER ELEVATION I I, 83. S"'D !f,.£,1.4-l 
I 

tH+.~s- j[,,f,1-, 3 2.. 1/p-&3, % 
.,,, 

1(,,g-2.,15" l¼>Z4-.$"\ 14•£+-. S"I ;L,,i Z., 1\-7 1/,,t;''· 1.l, 1i;,.3,-,2D 1(,S3",ff'-
.....,, '""~..._ 

Oepth to Well Bottom lft.i 37.7 15.9 37.3 ~- 36.7 16.1 47.1 31. 7 21. 2 23.3 20.1 15.1 

s)tanding Water Column m.1 - - - - - - - - - 15.3-1 - - - -- - - - - - - - - - - - - - -- - 7.54-

sjtanding Water Volume is•l.l - - - - - - - - - 2,~3 - - - - - - - - - - - - - - - - - - - - - I, 2.'1 

P;urging Methods (see key) - - - - - - - - - HG 11i.s - - - -- - - - - - - - - - - - - - - - -
H~ 5,-Z. 

P:urge Info. {see key) (4 vol.) - - - - - - - - - ?-'{-le' --- - - - - - - - - - - -- - - - - - - f'-i)D-4-

Volume Purged 1ga1. l - - - - -- - - - /D.3' - - - --- - -- - - - - - - - - - - - - 3,1 
. ~. 

· A,\PP~arance During Purging - - - - - - - - - C;,'--0\Jb'f - - - -- - - - - - - - - - - - - - - -- cUWt>'-f 

I 
t-.JJ:> FIJELD COLOR ldescribel - - - - - - - - - --- - - - - - - - - - - - - - - - - - - /JJ> 

FI!ELD CONDUCTIVITY (umho ~ ,sci - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
I 

Fjield- Filtered (Y/N describe) - - - - - - -- - NO - -- - - - - - - - - - -- - - - - - - - NO 
! 

FI:ELD ODOR ideocribel - -- -- - - - - ,-JD - - - - - - - - - - - - - - - - - - - - - t-l t:, 

FI:E.LD pH (standard units) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
t 
I 

FI~LD TEMPERATURE (degree cl - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - --
: 

FJ::E·LD TURBIDITY Quantity - - - - - - - -- _1-116D --- - - - - - - - - - - - - - - - - - - t-'lc.l> 

Texture - - - - - - - - - r•"-'t:. - -- -- - - - - - - - -- - - - - - - - ~Jt-..!E: 

Color - - - - -- - - - J3RJ>ivi-J -- - - -- - - - - - - - -- - - - --- (J{Z.t;W,-i 

~rge·Tirne-if not irnmed. 
I 

TI;t-ra1 SAMPLED !f 0 l ! ,4,'ll ':%. l'.51.S: I i "l.-Z i5s9 //iDn 1$3] 15'1l- IS"f2 (~5'D 1(,1'3 1751.,, 
i ' .• 

DA~E.SAMPLED it>/ zJ/os ~ ---
,.., __ ._ __ ..... _ .. ____ i:; __ ~~._,...,1..._,.J..,, _1,..1-,_ ____ ,! ....... ..: ........... 1,.,,,...,,..,. ......... ,:J ,....,..1,..,..,. ___ .__L..,.! ___ 1,.., .:_.i:; _____ ,1.._ --



NL!S' Laboratory Number 

Fadlity, N_atural Resource Technology 

C M;~hristensen Co. P9 2 of 2 

D~.ID# 

W:ell Condition (see key) 

~ipetop Elevation 1Et. »GvnJ 

9epth to Water <Et. l 

ST;ATfC WATER ELEVATION 
• ···l 

tjept.h to Well Bottom lft.J 
'·.;, 

s\anding Water Column tn.1 

Sit anding Water Volume 19 .1. J 

lurging Methods (see key) 

P,urge Info. !see keyJ ( 4 vol . ) 

V:ol urne Purged cgal. 1 

~?pearance During Purging 

FiiE:t,i) COLOR {deecribel 

F~EfD CONDUCTIVITY (umho " 2sc1 

' F:ie_ld Filtered (Y/N describe) 

I . 
FI!ELD ODOR (describe) 

FiiE_LD pH (standard units) 
! . ·: ~ 

FiiELD TEMPERATURE !degree cl 
; : ,. ~ 
I 

FJ.E,r;D TURBIDITY Quantity 

Texture 

Color 

_P~~ge Time-if not irnmed. 

I 

TIME SAMPLED 

I . 
DA~E SAMPLED 

Rev. s/06 

NORTHERN LAKE SERVICE, INC. FIELD GROUNDWATER MONITORING RECORD 

i-sDO 3C'7 .5U30'tr' I 566 :,r.:.j'_ 

MW-10 PMW-11 I PMW-11B 

oK Dt\ 

1689.13 1689.25 

5.4-3 f-64 

H., £i 3, S Z. 

1~ 15. 2 I 30.0 I 4is C 
T' \\ I 24--,1 " I 4-3. {.. I 

~c. C 4.u I 7. 4-£;., 0: [ 
V 

? 7 HS3 1£.,.'i> r1 6 :z<J.u 
l1\ C> ?'- ~ i>-4-- p-.µ 
z... -, 

r-
V\ /•°'o 2.'l.tt, 

t:, ,,. 
~'CS I ,:__t.-f>V:;>'"( 5LT" 
/"l' &-[JtJ.v,J > "s) e,.\.,.O.JD'i 

?'- r ,.J l> cJ3 m c:, 

Ji ... - ... I - ...... ' - - -
..D. 

~NO I 
NO 

.... 
i-Jv i;: ,'-z"u ~vcr I 

T'i 
j'-: .......... - - - ... - ... 

C> - - ... - - - ... - -
1\ 
'jf I )-'1<':>D ,5LT 

r='°1NC i=-11-'t: 

&-1"\A.'j 

i3 {(. 00..J "/5[l'1:> ·vJt,) 

/5;, 4- 116-Z.. (7l'S" 

1/)fz-3)69 '-,,. 

EfUuent 

T 
' 

) 

r- - -
j 

1--

r 
~--

fO 

C 
1 

See reverse for custodv. abbrevia t- ion k-PV .::inrl nt-hpr nPrt- i no-nt- ~ ,.,frwm~ !- ; ~~ 



The following information applies to samples on the reverse side of this sheet. 

Date ID/ z.~/ c'l, Date ___________________ ~ 

Crew Chief S--rcvt, M/\.CA.uL-t:. f Crew Chief ----------------------
Crew ------------------

Crew _________________________ _ 

Weather/Coinrnents: ------------------------------------

SAMPLE COLLECTION COMMENTS 

PMW- Ii: Cv-1 Loe-K DF'f ( 1(£.'f w"-6 G;.:uK.h-...l OF-F- , i--l 1.,.c,<.K} 

MN- 13·_ cp..0t-J1>, l-oCK.- :r:i-J/...11:::J .. v✓ C.. Y-Jl::.u.... f'lrE.. 1-\i:::AvE:.:17 APPF?-of.-. 3 :(.t--icK~:1 >-.r,-ovf:. ovrrn cA.si,.J&­

nv.J- 'b '. C ,:-._ i.J i-Jb-r L-l:>C.. K. bVTE-7... vJEI.L GM !3 f{o KE: 1-J. 

0w-3: v--J£L.L (3f.i-.J"T ()-..Jt,R DVl::. -ro C.OLL(.Slht-1. f-DVl...l> µl)'i' 5A.>-{i'Q 1'F ,-J.Ef:.PtJ;>, 

RELINQUISHED BY l>ig,,ature) 

AT NLS BY (signature) 

J<:;:c:__/2 
REMARKS 

Purging Method: 

SAMPLE CUSTODY 

RECEIVED BY(signatmce) 

DATE/TIME 

lu~.2.J.-l:.'6 /z..0,30 

KEY OF ABBREVIATIONS 

DATE/TIME 

CONDITION 

6--1> tw 

Purging Info: P-X purged (X) volumes 
Dry purged dry 

·roo. 
ot--i lc..t, 

HB 
PB 
DP 
pp 

hand bailed 
power bailer 
deep well pump 
peristaltic pump 

DO(x) , level drew down; purged (x) volume of remaining column 

Well Condition: WO 
NL 
NC 
so 
0 
01< 

well damaged (explain) 
well not locked 
no cap on inner casing 
seal damaged ( explain) 
other problems (i.e. bent casing, ants in well) 
well in good condition 

Purging Appearances: description (i.e. sandy, cloudy, clear. dark, red. etc) 

Filtered: Y or N 

Fillerabilily: G=good. M=moderately good, P=poor. D=difficult. 
special procedures (explain) 

0 other (explain) 



The following information applies to samples on the reverse side of this sheet. 

Date Date 1b/Z3/63 ------------------
Crew Chief .S---r£vf.. t-1AC.AvlE..7 Crew Chief _____________________ _ 

Crew •- Crew ________________________ _ 

Weather/Comments: ------------------------------------

SAMPLE COLLECTION COMMENTS 

t1vJ In: ,S,rJL-L r\A.S" oLt> L--l>C.X .. /\--r'TA..c.r\E_t;, 

RELINQUISHED BY r sigoatu,el 

RECEI~ AT NLS BY1sign•ture) 

z. ~ 2:1::1 
DRf'1-A 

I 
REMARKS & OTHER IJIF ~ 

Purging Melhod: 

SAMPLE CUSTODY 

RECEIVED BYrsigoatu•I 

DATE/TIME 

1 b-z3~03 L 2..03t:, 
7 

DATE/TIME 

CONDITION 

G&t> 

KEY OF. AB~REVIATIONS 

Purging Info: P-X purged (X) volumes 
Ory purged dry 

TEMP. 

b J-J I Ci:. 

HB 
PB 
DP 
pp 

hand bailed 
power bailer 
deep well pump 
peris\alUc pump 

DD(x) level drew down; purged (x) volume of remaining column 

Well Condition: WD 
NL 
NC 
SD 
.o 
OK 

well damaged (explain) 
well not locked 
no cap on inner casing 
seal damaged (explain) 
other problems (i.e. bent casing, ants in well} 
well in good condition 

Purging Appearances: description (i.e. sandy, cloudy, clear, darl<. red. etc) 

Filtered: Y or N 

Fillerability: G=good. M=moderately good, P=poor, D=difficu!t . 
.• . spec!al proc~dures (explain) 

0 other (explain) 
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Saari, Christopher A - DNR 

From: 

Sent: 

To: 

eric christiansen [eric.r.christiansen@gmail.com] 

Wednesday, October 28, 2009 7:41 AM 

Robinson, John H - DNR 

Page 1 of 1 

Cc: Laurie L. Parsons; Saari, Christopher A - DNR; Aartila, Tom P - DNR; Killian, James - DNR; Richard G. Fox 

Subject: Re: Meeting on October 29th 

Attachments: CMC MTG Agenda Client Oct09-2.pdf 

Agenda attached -- see you there at 9:30am. 

enc 

On Mon, Oct 26, 2009 at 3 :45 PM, Robinson, John H - DNR <John.Robinson@vvisconsin.gQY> wrote: 
I have reserved the meeting room at the Schmeeckle Reserve at UW Stevens Point for our meeting to discuss sediment issues 
at the C.M. Christiansen site. The meeting is scheduled to begin at 9:30. Please see the following link for directions to the 
facility. 
bttpJ/\/Y_l/j_W. [lWSQ. e_cl L1Lc::ml$ch m eeckl e/D i rectio n f>l 

Laurie will be sending out an agenda shortly. Please let me know if have any questions. 

John Robinson 
Northern Region Team Supervisor 
Bureau of Remediation & Redevelopment 
Wisconsin Department of Natural Resources 
(715) 365-8976 

Eric Christiansen, Director 
Greendale High School Theatre 
6801 Southway 
Greendale, WI 53129 
eric.christiansen@greendale.k12.wi.us 
http://www.greendale.kl2.wi.us/GHS/schools/gh~LghsJacademics/drama.ht111l 

10/28/2009 



NATURAL 

RESOURCE 

TECHNOLOGY 

www. natu ralrt. com 

Date: October 28, 2009 

Subject: CMC Christiansen Company, October 29, 2009 Meeting 

AGENDA 

1. Town Meeting: Implications for Schedule & Other Factors Affecting Remediation 

2. Discussion/Understanding of Remedial Drivers 

3. Need for Remedial Certainty 

4. Next Steps 

cmc mtg agenda client oct09-2.doc 

NATURAL 
RESOURCE 

TECHNOLOGY 
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Welcome to Northwoods Realty.com - COLDWELL BANKER® Mulleacly, Inc., REALTORS® - Rhine ... Page 1 of3 

COLDWELL BANKER® Mulleady, Inc., REAL TORS® 

lot Hwy E, Phelps 

Commercial Land - NORTH TWIN MILL PROPERTY /107410/GP -
Unusual large waterfront property on east end of fabulous North Twin 
Lake, with Approximately 10 acres and 985 ft of sand frontage. 
Facing west, the property looks down the length and breadth of this 
well known premier fishing lake. Home of the old saw mill site, this 
land is level and provides a multitude of options for 
commercial/recreational development. City water/sewer/natural gas 
and electric power are available at the Cly Hwy E roadside. 

MLS #: 107410 

f:JrintQ_r:Friendly_Eage 

$1,200,000.00 

M0P. thic;.l9c0tiQo_witb.: 

General Information 
Address: lot Hwy E 

City: Phelps 

County: Vilas 

State: WI 

Zip Code: 54554 

Subdivision: 

Unit/Apt./Suite: 

Legal 
Description: 

GOVT LOT 3-4 S-35, T-42. R-11 

Water Body Information 
Body of 
Water: 

Body Type: 

Lake Acres: 

Lake Depth: 

Est. 
Frontage: 

Lake Chain: 

Other 
Features: 

NORTHTWIN (Vilas) 

Lake 

2788 

60 

985 ft 

Property Information 
Business Type: 

Lot Information 
Est. Lot Size: ft 

Estimated 10 
Acreage: 

Lot Width: ft 

Lot Length: ft 

Zoning: All Purpose 

Flood Plain: 

Taxes: 3479 

Lot Info: Irregular 

Building Information 
Business 
Name: 

Building 
Length: 

Building 
Width: 

Features: 

Restrooms: 

Heating Fuel 
Type: 

Water Heater: 

Flooring: 

Ceiling 

ft 

ft 

None 

http://wwv,1.northwooclsrealty.com/conm1ercial listingcletails.html ?MLSNUMBER = 107 41 0&action=:print 11/30/2009 



Welcome to Northwoods Realty.com - COLDWELL BANKER® Mulleady, Inc., REALTORS® - R11ine ... Page 2 of 3 

Commercial 
Type: 

Access Road: 

Street Frontage: 

Est. Warehouse 
Sqft: 

Parking Spaces: 

Industrial Park: 

Other-See Remarks 

County Hwy 

1228 ft 

Site Description: Faces West, Other-See Remarks 

Items Included: None 

Utilities/Services: Electric, Gas at Lot, Telephone 

Water: City/Municipal 

Water Main Size: 

Sewer: 

Sanitary Sewer 
Size: 

Storm Sewer 
Size: 

Municipality: 

School -
Elementary: 

School - Middle: 

School - High: 

Restrictive 
Covenants: 

Docs on File: 

Photo Galte,y 

City Sewer 

VI Phelps 

VI Phelps 

VI Phelps 

No 

Disclosures, RE Condition Report, Site 
Plan 

I [:J 

L~ _ _j 

Height: ft 

Year 
Established: 

Construction: Other 

Age: 

Exterior 
Finish: 

Roofing: 

50+ Years 

None 

Foundation: Poured Concrete 

Est. Finished o Sqft 
Above Grade: 

Est. Total o Sqft 
Above Grade: 

Est. Finished o Sqft 
Below Grade: 

Est. Total O Sqft 
Below Grade: 

Est. 
Manufact. 
Sqft: 

Est. Office 
Space: 

Est. Retail 
Sqft: 

Est. Sqft 
Building: 

Loading 
Dock 1: 

Loading 
Dock 2: 

Loading 
Dock 3: 

Loading 
Dock 4: 

Sqft 

Door 1 Dim.: x 

Door 2 Dim.: x 

Door 3 Dim.: x 

Door 4 Dim.: x 

Business 
Docs: 

l:J 

None 

il:J l:J 

i 

L_ 

http ://www.northwoodsrealty.com/commercial listingdetails.html ?MLSNUMBER = 107 41 0&action=print 11/30/2009 



Welcome to Northwoods Realty.com - COLDWELL BANKER® Mulleady, Inc., REALTORS® - Rhine ... Page 3 of 3 

r:.,1 
L:::-1 El l'.:J ~ El ~ 

---- __________ , 

This property is listed with: Coldwell Banker Mulleady - ER 

Contact COLDWELL BANKER® Mulleady, Inc., REAL TORS® Eagle_RiverQffice about this listing. 

Eagle River Office 
P. 0. Box 1029 
Eagle River, WI 54521 
(715) 617-7444 
jerpar@newnorth.net 
http://www.jerrysnorthwoodsproperties.com 

LISTING AGENT 

Gerald Parker 

http://www.northwooclsrealty .corn/commercial_listingcletails.html ?MLSNUMBER = 107 41 0&action=print 11/30/2009 



8/25 - Dioxins drove Great Lakes trout levels down 

Great Lakes Article.· 
Dioxins drove Great Lakes trout levels down 
From Our Stolen Future.org 
08/25/03 

Cook, P, JA Robbins, DD Endicott, KB Lodge, PD Guiney, MK Walker, EW 
Zabelo and RE Peterson. 2003. Effects of Aryl Hydrocarbon Receptor­
Mediated Early Life Stage Toxicity on Lake Trout Populations in Lake 
Ontario during the 20th Century. Environmental Science and Teclmology. 
DOI: 10.1021/es034045m 

Lake trout became extinct in Lake Ontario by the 1960s. Their decline has 
been attributed largely to excessive commercial fishing and predation by the 
sea lamprey. But there were hints that these might not be the real explanation. 
For example, other fish declined, including some species not subjected to 
fishing pressure. Then determined efforts to decrease lamprey numbers had 
little impact on lake trout numbers. And re-stocking efforts using year-old 
fish that started in 1971 succeeded in creating a small population of adults, 
but no successful breeding until 1986. 

With this paper, Cook et al. make a persuasive case that lake trout were 
eliminated not by the factors that received so much attention over these past 
several decades, but instead because of dioxin and dioxin-like pollution in 
Lake Ontario and its high toxicity to embryos and very young trout just after 
hatching. The breeding recovery that has been occurring since 1985 has taken 
place as dioxin levels gradually decreased to beneath the concentrations that 
caused complete mortality in young fish. 

The key toxicological findings that pointed to dioxin's impact (and other 
dioxin-like contaminants) were a series of studies demonstrating that lake 
trout sac fry are extremely sensitive to dioxin's most powerful form, TCDD. 

Transfer of TCDD from the mother trout to her eggs kill the fry at dioxin 
levels above 30 picograms/gram (parts per trillion). By 100 ppt, all fry die. 
Other contaminants that act via the same molecular mechanisms as TCDD, 
the aryl hydrocarbon receptor, interact additively with TCDD. Hence the 
impact has not been due to just one chemical, but to a mixture all of which 
together affect survival of young fish. To date, lake trout are the most 
sensitive fish species to TCDD impacts during the early life of fry that has 
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been found. 

Their analysis rests on three different sets of data: 

population trends in adult lake trout in Lake Ontario, based on fish capture 
records; 

toxicological impacts of dioxin and dioxin-like contaminants on young trout 
mortality; 

a reconstruction of dioxin levels in Lake Ontario from sediment cores and 
from fish samples. 

Their findings are important because they reveal the powerful population­
level impact that low-level but highly toxic contaminants can have on 
commercially impmiant fish. 

What did they do? Cooke et al. compiled data on fish contamination and 
sediment from samples that had been taken since the 1970s. The fish samples 
allowed direct measurement of contamination levels. For the years before 
1971, when no tissue or eggs were available either from lake trout or similar 
species, the scientists estimated contamination levels by measurements of 
contamination in sediments, combined with information about how those 
levels relate to what is found in fish. 

The sediment studies allowed them to reconstruct the build-up of 
contaminants in Lake Ontario during the 20th century. Sediment gradually 
accumulates on the lake bottom, so in places where it has not been disturbed, 
deeper parts of the cores are from older time periods. They used trace patterns 
of radioactivity to help determine at what year a given layer of sediment was 
deposited. 

They then determined when dioxin contamination would have reached levels 
that would harm larval fish, the most delicate part of the life cycle oflake 
trout, and they looked at the relationship between those data and when lake 
trout went extinct. 

What did they find? Cook et al.'s indicate that all lake trout sac fry in Lake 
Ontario would have been killed by dioxin for several decades during the 
middle of the 20th century. 

Based on their calculations of exposure to dioxin/dioxin-like contaminants, 
virtually all lake trout fry would have been killed by 1950, when the 
minimum predicted level, in blue, reaches 100%. 

Observed mortality (available for several years since 1978) tracks between 
predicted minimum and maximum mortalities. 

What does it mean? This compelling documentation of the extirpation of a 
commercially- and recreationally-exploited fish population caused by dioxin­
related contamination took an extraordinary scientific effort, spanning years 
of work and a sophisticated combination oflaboratory and field studies. The 
findings contradict long-held assumptions about what had driven lake trout in 
Lake Ontario to extinction, assumptions that were used to justify a series of 

http://www.greatlakesdirectory.org/on/082503 great lakes.htm 

Page 2 of 3 

10/20/2009 



8/25 - Dioxins drove Great Lakes trout levels down 

costly and ultimately ineffective interventions. 

One of the central messages of this work is that different parts of the life 
cycle of an organism are not equally vulnerable to contamination, but that the 
bottleneck created by a single life-cycle stage's vulnerability can affect 
population size profoundly. Ammal stocking of yearling trout, beginning in 
1973, was successful in establishing a population of adults, with no outward 
sign of dioxin-related adult toxicity, but a population incapable of breeding 
because of effects on reproduction and larval survival. Cook et al. cite 
research showing that adult female lake trout showed no overt signs of 
toxicity to TCDD levels 3x that sufficient to cause 100% mortality in their 
offspring. These females also failed to ovulate. Then as Lake Ontario dioxin 
levels fell in the 80s through to 1994, fecundity oflake trout rose 8-fold. 

Few commercial fish species have been studied as thoroughly, from a 
toxicological perspective, as Lake Ontario lake trout. Indeed most fish species 
have received very little attention. This study raises unanswered questions 
about the contribution of contamination to declines in other fishing stocks, 
particularly those whose larval nurseries are in contaminated estuaries, or 
anadromous fish whose migrations may take them into contaminated 
watersheds. 
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